Aims-An anatomical study was undertaken to determine the extraneural blood supply to the intracranial oculomotor nerve.
dissected, the intracranial part being divided into proximal, middle, and distal (intracavernous) parts. The proximal part of the intracranial oculomotor nerve received extraneural nutrient arterioles from thalamoperforating arteries in all specimens and in six nerves this blood supply was supplemented by branches from other brainstem vessels. Four nerves were seen to be penetrated by branches of brainstem vessels and these penetrating arteries also supplied nutrient arterioles.
The middle part of the intracranial oculomotor nerve did not receive nutrient arterioles from adjacent arteries. The distal part of the intracranial oculomotor nerve received nutrient arterioles from the inferior cavernous sinus artery in all 11 nerves and in seven nerves this was supplemented by a tentorial artery arising from the meningohypophyseal trunk. The inferior hypophyseal artery arose from the meningohypophyseal trunk in all 11 cavernous sinuses dissected. Conclusion-This study shows a constant pattern to the blood supply of the intracranial oculomotor nerve. It also highlights the close relation between the blood supplies to the intracavernous oculomotor nerve and the pituitary gland.
(Br_' Ophthalmol 1996; 80: [177] [178] [179] [180] [181] Up to now no definitive detailed study of the blood supply to the intracranial portion of the third cranial nerve has been published. It is this portion of the third cranial nerve that has particular importance in neuro-ophthalmology. Bartholdy The present anatomical study was undertaken to demonstrate the extraneural blood supply to the intracranial oculomotor nerve. We wanted to clarify the anatomical details using information from earlier studiesl-8 1012 and our own dissection findings (Fig 1) . We also examined the relation between the blood supply to the intracavernous section of the oculomotor nerve and that to the pituitary gland. In all specimens, the proximal parts of the oculomotor nerve were supplied by thalamoperforating arteries arising from the posterior cerebral artery (Figs 2A and 2B ). In five oculomotor nerves these were the only extraneural nutrient vessels to the proximal nerve. In the remaining six nerves these were supplemented by a number of brainstem arteries, outlined in Table 1 . The proximal part of the intracranial oculomotor nerve was seen to be penetrated by arteries in four nerves, which also supplied nutrient vessels to the nerve. In two nerves the penetrating artery was the long circumflex artery, in one nerve it was a thalamoperforating artery, and both a thalamoperforating artery would arise from the adjacent posterior communicating artery to supply the oculomotor nerve. In fact, the middle part ofthe intracranial oculomotor nerve was not seen to receive nutrient arterioles from any vessels in any of the 1 1 specimens. Adams demonstrated that peripheral nerves have excellent intraneural blood supplies running within the epineurium.9 This extends from the proximal to distal parts of the nerve. At regular intervals branches pierce the perineurium and form longitudinal plexi of capillaries between nerve fascicles. The present study did not examine the intraneural blood supply of the intracranial oculomotor nerve. However, we conclude that the absence of extraneural nutrient arterioles running onto the middle section of the oculomotor nerve suggests that this section of the nerve is supplied by intraneural arterioles passing from its proximal and distal ends.
The final division we deal with is the distal or intracavernous portion of the oculomotor nerve. Parkinson3 9 carried out a major anatomical study on over 200 cadavers in the early 1960s. In this landmark study, he attempted to name the branches of the intracavernous internal carotid artery by their distribution. In passing, Parkinson Unfortunately it can be confusing if small arterioles are given long titles with similarly named branches. However, Parkinson's original nomenclature is that in common usage. Thus in this paper we have used the terms 'meningohypophyseal trunk' and 'the inferior cavernous sinus artery' and added the subdivision 'tentorial branch' to both these simply because it is a descriptive title and therefore more memorable. With regard to the extraneural blood supply to the intracavernous oculomotor nerve, we conclude that the arterioles arising from the inferior cavernous sinus artery are its main supply, as they are consistently present. The arterioles arising from the meningohypophyseal trunk (namely the anterior tentorial branch) provide supplementary blood supply to the oculomotor nerve. Finally, we come to the relation between the blood supply to the pituitary gland and that to the intracavernous oculomotor nerve. A large part of the pituitary blood supply arises from the inferior hypophyseal artery, as determined by McConnell in 1958. 4 The inferior hypophyseal artery is one of the three branches of the meningohypophyseal trunk, the same trunk which gives a tentorial branch to supply the oculomotor nerve. Thus we postulate that a vascular event occurring in this trunk could cause damage to both the pituitary gland and the oculomotor nerve.
Conclusions
A consistent pattern to the anatomy of the extraneural blood supply of the intracranial oculomotor nerve has been demonstrated. Proximally, the oculomotor nerve receives extraneural nutrient arterioles from the thalamoperforating arteries which are supplemented by other nutrient arterioles from brainstem vessels. The middle part of the intracranial oculomotor nerve does not receive extraneural nutrient arterioles from adjacent arteries. The distal (intracavernous) part of the intracranial oculomotor nerve receives extraneural nutrient arterioles from either the anterior branch, the tentorial branch, or both these branches of the inferior cavernous sinus artery. This may be supplemented by a tentorial branch of the meningohypophyseal trunk. There is a close relation between the blood supply to the pituitary gland and the intracavernous oculomotor nerve -namely, the shared meningohypophyseal trunk.
